09/544,992 
RAL9I9990140US1 
Brian Mitchell Bass, et al. 



1/14 

FIG. 1 



To Switch 
Fabric 




Enqueue 
Dequeue 
Scheduling 

^4 



22 

VJ 



PMM - Ingress 
Multiplexed MACs 

SMIl 
GMII 
8B/10B 
POS Interface 



24 



PMM - Egress 
Multiplexed MACs 

SMIl 
GMII 
8B/10B 
POS Interface 



A 

16 



Traffic Mgt 
Scheduler 



Enqueue 
Dequeue 
Scheduling 



DMUBus 



DMUBus 



EEPROM 




SPM 





D-FIAMs 



Physical Layer Devices 



Egress 
Data 
Storage 



44 



09/544,992 
RAL919990I40USI 
Brian Mitchell Bass, et al. 



2/14 

FIG. 2 



Ingress ^ 
Enqueue 

Intenrupts- 
EPC Freeze- 
Exception- 



^ r _ 1 ^ 


HO HI H2 H3 


H4 S DO D1 D2 D3 D4 D5 06 






. Control Memory Arbiter 



Debug. Interaipts & 
Single Step Ctontrol 



42 



Ingress _ 
Data Store 



40 



Ingress 
Data 
Store 



Instruction 
Memory 



46 



Completion Unit 



Egress 
Enqueue 



Hardware Registers 
and Tables 



Internal Bus 
Control 



Protocol 
Processors 



Ingress 
Data Store 



^48 



Classifier 
Hardware 
Assist 



Embedded 
Power PC 
Processor 



44 



Egress 
Data 
Store 



Bus Arbiter 
Bus Watch 



PCI 
Interface 



Egress 
"Data Store 



Internal Bus 
Bus Watch 



Dispatcher 



h Egress 
Data Store 



09/544,992 
RAL919990140US1 
Brian Mitchell Bass, et al. 



3/14 



FIG. 3 



To Dispatcher & 
Up DSi/f& 
Dn DSi/f 



To 

Completion 
Unit 



To 
WEB 
Arbiter 



To 
TSM 
Arbiter 



62 



Checksum 



64 



DS 



Enqueue 



66 

V 



WEB 



66 

\J 



72 



/I 
70 



TSE 



I* 



CLP With GPRS and ALU 



To Instruction Memory 



09/544,992 
RAL919990140USI 
Brian Mitchell Bass, et al. 



4/14 

FIG. 4 




09/544,992 
RAL919990140USI 
Brian Mitchell Bass, et al. 



5/14 




09/544,992 
RAL9I9990I40USI 
Brian Mitchell Bass, et al. 



6/14 




09/544,992 
RAL919990I40USI 
Brian Mitchell Bass, et al. 



7/14 




(0 -t; 
□ ^ 



09/544,992 
RAL9I9990I40USI 
Brian Mitchell Bass, et al. 



8/14 



Spare 
(2 bits) 


o 


o 


o 


o 


LCBA 
(26 bits) 


o 


o 


LCBA 


LCBA 


NBT 
(8 bits) 


o 


NBT 


o 


NBT 


NPA 
(26 bits) 


o 


NPA 


o 


NPA 


Format 
(2 bits) 


o 
o 


o 
o 


T-l 

o 


o 


Valid in 
PSCB? 


Yes 


Yes 


Yes 


Yes 


VaUdin 
DTEntry? 


Yes 


Yes 


Yes 


Yes 


Conditions 


No leaves 


DTEntry contains pointer 
to PSCB 


Single leaf associated with 
DTEntry; LCBA contains 
pointer into leaf; No 
pointer to next PSCB 


Single leaf associated with 
DTEntry; LCBA contains 
pointer to leaf; Pointer to 
next PSCB 


Format 


Empty 
DTEntry 


LCBA not 
valid 


LCBA 
valid; 
NPA/NBT 
not valid 


LCBA 
valid; 
NPA/NBT 
valid 



09/544,992 
RAL919990140US1 
Brian Mitchell Bass, et al. 



9/14 




FIG. 9 



Input Key 


Input 
Length 


Pattern stored in the leaf 


Leaf-pattern 
Lengdi 


DISP 


10011 


5 


1011010 


7 


2 


10011 


5 


1001101 


7 


5 


1011010 


7 


10011 


5 


2 



FIG. 10 



09/544,992 
RAL919990I40US1 
Brian Mitchell Bass, et al. 



10/14 



INPUT KEY 



ilOO 



1 


r 


[^1102 

— — ( 




READ DIRECT TABLE 








L y1106 





1104 



EMPTY ENTRY - 
RETURN KO 




No 



READPSCB 
REMEMBER BIRO ON 
BIRD STACK 



1108 



,1110 



BIRD STACK 
FULL? 



-Yes 




1112 



COMPARE WITH 
INPUT KEY AND FIND 
DISTPOS 



1114 



/ 



FLUSH BIRD STACK. 
EXCEPT BIRD® 
DISTPOS 



1116 



/ 



FIG. 11 A 



09/544,992 
RAL919990140US1 
Brian Mitchell Bass, et al. 



11/14 




READ LEAF 



111S 



COMPARE WITH 
INPUT KEY AND FIND 
DISTPOS 



FIG. 11B 



1120 




09/S44 992 
RAL919996l40USl 
Brian Mitchell Bass» et al. 



12/14 



FIG. 12 



LUDefTable Tree Definition 



Field 


Size 


Bits 


CacheEntry 


1 


0 


Tree_Type 


2 


2..1 


hash-type 


4 


6..3 


cobr en 


1 


7 


P1P2 max size 


5 


12..8 


NPARope en 


1 


13 


NPASMT en 


1 


14 


Complndex en 


1 


15 


PSCB fa index 


6 


21..16 


PSCB Height 


1 


22 


Masic Vector En 


1 


23 


Complndex 


8 


31. .24 


DT base addr 


26 


57..32 


DT size 


4 


61. .58 


DT interleaf 


2 


63..62 


Leaf fq_index 


6 


69..64 


Leaf Width 


2 


71. .70 


Leaf_Helght 


3 


74..72 


DirectLeafEn 


1 


75 



09/544,992 

RAL919990140US:1 
Longest Prefix Match (LPM) Algorittim Implementation . 
For A Network Processor 
Brian M. Bass, et al. 



13/14 



FIG. 13 



Field 


Size 


Address in TSM where PSCB is located 


NPAO 


26 


Next PSCB address: pointer to next PSCB in the 
tree for 0-part of PSCB 


NBTO 


8 


Next bit to test for 0-part of PSCB 


LOBAO 


26 


Leaf control block address: pointer to leaf 
for 0-part of PSCB 


NPA1 


26 


Next PSCB address: pointer to next PSCB in the 
tree for 1-part of PSCB 


NBT1 


8 


Next bit to test for 1 -part of PSCB 


LCBA1 


26 


Leaf control block addess: pointer to leaf 
for 1-part of PSCB 


Index 


8 


Index of this PSCB (physically stored in the 
previous PSCB) 


PatBit 


1 


The value of HashedKeyllndex], based on the 
value of the Index fieW in the PSCB register 



FIG. 14 



Field Name 


Length 


Description 


NLARope 


4 bytes 


Leaf chaining pointer, aging 
infomoation and direct leaf infomnation 


Prefix_Len 


1 byte 


This field is not used by the TSE for FM 
trees and can be used by picocode 


pattern 


2 -18 bytes 


Pattern to be compared with the 
HashedKey 


UserData 


variable 


The contents of this field is under 
complete picocode control; the UserData 
field can include one or more counters 



09/544,992 
RAL9I9990I40USI 
Brian Mitchell Bass, et al. 



FIG. 15 



14/14 



Arbiter Arbiter Arbiter Arbiter 

H270,D3 HU0,D3 H0,D0-D2 HO.DO.DI 

(Readonly) (Readonly) (Read/Write) (Read/Write) 



Arbiter 
H0,H2^0 
00.01,02.03 
D6(Special Use) 
(Read/Write) 



Ludef 
Interface 



FM/SMT 




FM/LPM 




Leaf 




Leaf 


Tree 




Tree 




Reader/ 




Reader/ 


Walker 




Walker 




Writer 




Writer 



LPM 
Trafl 
Memory 



Hashe 


idKey 




Hashc 


KiKey 



Hashed Key 



Leaf 
Memofy 



Ludef Reader 
Hasher 



1 



Hashed Key 



Leaf 
Memory 



Mini Arbiter 



Hashed Key 

I 



FM 
Comp 
End 



Memory 
MRd/MWR 

Special Gth 
fundions 



Scalar 
Registers 



Hashed Key 



FM/ 
LPM 
Comp 
End 



7 



I FM I I LPM I [SMT 

C^rocessor Inte^^ C^rocesspr Inte^^ 



GDH Registers per Thread: 



LCBAO 


CaFlagsO 


LCBA1 


CaFlagsl 



Register/WEB access 



C^p^essor Inte^^^ 



DPPUO 



DPPU1 



OPPUO 



DPPU1 



DPPUO 



DPPU1 



Coprocessor 
execution 



Data buffer access 



Register access 



